Aim: The aim of the present study was to evaluate the feasibility of the use of the video microsurgery platform and fluorescence imaging exoscope system for microsurgical subinguinal varicocoelectomy (MSV) with intraoperative indocyanine green angiography (ICGA). Patients and Methods: Two patients with three varicoceles had MSV and intraoperative ICGA performed in August 2018. A video telescopic operating microscope (VITOM) 3-D system and a VITOM II ICG system were connected to a modular FULL HD IMAGE1 S camera platform. Both telescopes were mounted for convenient positioning and switch between the telescopes. Results: The VITOM 3-D system provided excellent, high-definition image quality and anatomical details necessary for the procedure of MSV. The system offered a more ergonomic working environment for the operating surgeons. The addition of VITOM II ICG system allowed intraoperative ICGA for better identification of the testicular artery. Testicular arteries were clearly identified and preserved. The setup with holding arms and a camera platform facilitated quick switch between the video systems. Conclusions: The procedure of MSV with intraoperative ICGA can be performed efficiently with the utilization of the video microsurgery platform.
Introduction
Varicocelectomy is the most common surgery performed for the correction of male factor subfertility. 1 Among the different surgical approaches, microsurgical subinguinal varicocelectomy (MSV) is generally considered the gold standard due to the low risk of complications and recurrence. 2, 3 The subinguinal approach allows exposure of internal spermatic, external spermatic and gubernacular veins via a single incision, and the lack of fascial incision results in less pain postoperatively. However, the more difficult dissection with a greater number of internal spermatic arteries and veins of small calibre subinguinally poses challenges to operating surgeons. 4 Therefore, the utilization of a operating microscope in the procedure of MSV is essential for this meticulous procedure. 5 However, testicular arterial injury still occurs with the use of optical magnification and inspection of arterial pulsation alone. 6 The adjunctive use of microDoppler represents the most widely-adopted technique for arterial identification and preservation during MSV at present. 7 More recently, further refinement of arterial preservation with the application of intraoperative indocyanine green angiography (ICGA) has demonstrated its great potential in testicular artery identification during MSV. 8, 9 The use of an operative microscope has been the mainstay in MSV over decades. With technological advances in video technology, microsurgery can be performed with a video microscope via a television monitor. The latest video microsurgery platform provides 3-D high-definition imagery and optical magnification, which is not inferior to an operating microscope. 10 Fluorescence imaging and ICGA are also made possible with the advent of the exoscope system.
The objective of the present preliminary report was to evaluate the feasibility of, and report our experience in using, the video microsurgery platform and ICG exoscope system for MSV with intraoperative ICGA.
Methods

Patients
Two patients had MSV performed in August 2018 using the video microscopy platform at Union Hospital (Hong Kong). The first patient had azoospermia and bilateral testicular volume of 5 mL. Physical examination revealed grade 3 left and grade 2 right varicoceles, which were confirmed on colour Doppler ultrasound. He had bilateral varicocelectomies performed during the same session. The second patient suffered from varicocele-associated pain with grade 3 left varicocele on physical examination and ultrasonography.
Surgical technique and operating room setting
The procedures were performed under general anaesthesia with the patient in the supine position. Two surgeons were sitting on each side of the operating table, wearing 3-D polarization glasses and looking into the television monitors over the opposite side at a convenient viewing distance and angle. A scrub nurse was on the left side of the operating table next to the surgeon. A VERSACRANE (KARL STORZ SE, Tuttlingen, Germany) holding VITOM 3-D system (KARL STORZ SE, Germany) was positioned at the end of the operating table. The VITOM II ICG system with SPIES camera (KARL STORZ SE, Germany) was secured to an articulated stand, which was clamped onto the side of the operating table. Both systems were connected to a modular FULL HD IMAGE1 S camera platform (KARL STORZ SE, Germany). The surgeon could control the VITOM 3-D system by IMAGE1 PILOT (KARL STORZ SE, Germany), which was positioned next to the operating surgeon by another articulated stand. The VITOM 3-D and VITOM II ICG systems were switched and positioned above the operating field before and after intraoperative ICGA by adjusting the VERSACRANE holding arm and articulated stand (Figs 1-2) . Alternatively, both the VITOM 3-D and VITOM II ICG systems could be held by two VERSACRANE at the end of the operating table to provide a quick switch between systems.
The VITOM 3-D system was brought into the operative field after incision of the skin and spermatic fasciae. The vas deferens and its vessels were protected. Meticulous dissection of the spermatic cord contents was performed under 3-D optical magnification images on the television monitors. Intraoperative ICGA was performed when the possible testicular artery was identified. A pack of 25 mg ICG (Diagnogreen, Tokyo, Japan) was dissolved in 10 mL water. Each intraoperative angiography required 5 mL (12.5 mg) of ICG solution, which was prepared and administered by the anaesthetist in a bolus via a peripheral line. The VITOM 3-D was moved out and the VITOM II ICG exoscope was moved in for intraoperative ICGA by adjusting the holding arm and articulated stand. ICGA could be displayed by CHROMA or SPECTRA A modes on the television monitors (Fig. 3) . Intraoperative ICGA was repeated if necessary and at the end of the procedure to confirm successful preservation of the testicular artery.
Results
The equipment setup time was approximately 5 minutes, even in our initial experience. Each switch between the VITOM 3-D and VITOM ® II ICG systems took approximately 2 minutes. The testicular artery was clearly identified by ICGA. The maximal diameter of the testicular arteries identified was no more than 1 mm. Deferential and cremasteric arteries were also visualized during the intraoperative ICGA in both patients. The patients were discharged within 24 hours after the operation. No postoperative complications were recorded.
Discussion
The introduction of the operating microscope in 1921 represented a milestone in the development in microsurgery. 10 Since then, the basic design of the operating microscope has remained fundamentally unchanged, and surgeons perform microsurgery by viewing through binocular eyepieces. Nowadays, the operating microscope is widely used in various specialities and its setting is familiar to most operating teams. However, the search for better systems was not halted by the great performance of the operating microscope. Technological advances in the achievement of magnified vision of the endoscope and the later incorporation of 3-D imagery in video microscope led to the development of the new video microsurgery platform. 11 In addition to advances in optical magnification systems, fluorescence imaging represents another area of development. ICGA has been widely adopted in the imaging of retinal blood vessels in ophthalmology, with approval by the US Food and Drug Administration in 1975. 12 The property of ICG made the molecule ideal for angiography by providing a good signal-to-noise ratio. The use of ICGA can be easily incorporated into the intraoperative setting, and has been applied in various specialties where the status of blood circulation is of particular concern. 13 The clear angiographic pictures provided by ICGA facilitate better preservation of the testicular artery during MSV, and its potential value was recently reported. Advances in both the video microscope and ICG exoscope provide a new platform for the procedure of MSV with intraoperative ICGA. The setup of the VITOM 3-D system is simpler than an operating microscope. The system can be brought into the operating field by simply adjusting the holding arms. This advantage is particularly obvious for surgeons who are less familiar with the setup of an operating microscope, which requires a certain level of training and experience. The holding arm and articulated stand provide an easy switch between the video microscope and ICG exoscope before and after intraoperative ICGA. The 3-D wheel control unit of the IMAGE1 PILOT also provides an easy-to-learn interface to control the magnification, focus and field of The video microscope is less bulky than an operating microscope, and the vision of the surgeons are not confined to the eyepieces. This allows easy access and switch between macroscopic and microscopic procedures. The absence of confinement to the eyepiece also means a more ergonomic working environment for the operating surgeons. The highdefinition image of 8-30× magnification provides detailed anatomic details to all members of the surgical team. The recorded video is highly valuable for training purposes as well. The more compact system allows easier transportation of equipment between theatres. In addition to microsurgery, the video tower can be used for endoscopic and laparoscopic surgeries and can be shared among different specialties. Therefore, there is potentially less concern about acquisition costs. The current study concentrates on the description of the operative setting and adoption of the video microscopy platform in the procedure of ICGAassisted MSV. Our initial experience of the first two cases confirmed the feasibility of the new platform. However, the small case number and lack of followup data represent major limitations of the present study. Solid evidence on the benefit of intraoperative ICGA and video microscopy in improving testicular artery preservation during MSV is eagerly awaited 14 . Continued investigation, by including more patients, would be worthwhile. Additional research with long-term 
Conclusion
To the best of our knowledge, this is the first study on the application of the video microsurgery platform in the procedure of MSV with intraoperative ICGA. The adoption of video microsurgery represents an efficient platform for the procedure of MSV. The platform provides high-quality magnified imagery essential for the procedure. The setting is easy to learn and more ergonomic for operating surgeons. The adjunctive use of intraoperative ICGA by the addition of the ICG exoscope facilitates early identification and preservation of testicular arteries, which could decrease the incidence of testicular artery injury during the procedure of varicocelectomy.
